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1	Introduction
In the email discussion “[105bis#30][NR/2-step RACH]  - Procedures and mgsB content (ZTE)”, it was discussed whether for CONNECTED mode UEs, the contention resolution is addressed to either
	-	Option 1: PDCCH addressed to C-RNTI; or
	-	Option 2: C-RNTI included in MsgB.
In this contribution we explain why option 1 is beneficial generally from the whole system point of view.
2	Discussion
2.1	Flaws with selecting Option 2
When the UE is in CONNECTED mode, it can initiate CBRA (Contention Based Random Access) procedure both when it has valid UL TA (TAT running) and when it doesn’t (TAT not running). The former of these cases can happen in case the RA is triggered by BFR (Beam Failure Recovery), SR failure, and when the UE has no valid PUCCH configuration for SR – basically, in all cases the UE is requesting for UL resources from the NW and requires an UL grant in response to MsgA transmission (cf. in 4-step RACH, only UL grant addressed to C-RNTI terminates the contention resolution and RA procedure in these cases).
On the other hand, UE in IDLE or INACTIVE mode sends the RRC request (CCCH SDU) in the MsgA and beyond that, has nothing else to transmit in uplink before NW has responded with RRC message in DL. Hence, uplink grant in MsgB plays no role for IDLE/INACTIVE mode UEs – using it only for ACKing the MsgB reception would introduce extensive overhead for the system with no reason (it seems evident from RAN1 discussions the HARQ ACK over PUCCH is possible and much more effective).
Observation 1: In CONNECTED mode, RA serves as scheduling request for the UE for multiple different RA triggers and hence requires an UL grant from the NW; whereas for IDLE/INACTIVE mode, UL grant in MsgB plays no role for the UE as it is awaiting for RRC response in DL.
If UL grant is not introduced for MsgB (given it is not beneficial for IDLE/INACTIVE UEs), then additional UL grant is anyway required to be provided over PDCCH for CONNECTED mode UEs if the contention resolution is performed by Option 2 (ie., including the UE’s C-RNTI inside MsgB) – while with Option 1 both the contention resolution as well as the UL grant could have been provided in the same PDCCH addressed to C-RNTI. Alternatively, the UL grant could be optionally present in the MsgB, however, such optionality requires then an indication whether it is there or not and introduces additional overhead.
Observation 2: If UL grant is not introduced for MsgB (given it is not beneficial for IDLE/IANCTIVE UEs), additional PDCCH provided UL grant is anyway needed for CONNECTED mode UEs after contention resolution; or alternatively, additional overhead is introduced for MsgB to indicate the optionality of UL grant.
For the MsgB content, IDLE/INACTIVE UE will require both, its contention resolution ID (CCCH SDU) and allocated C-RNTI to be able to continue communicating with NW. On the other hand, CONNECTED UE will require only either of these fields; either the C-RNTI is included in the contention resolution ID or the C-RNTI field is interpreted as contention resolution ID. However, this brings again the same issue of optionality of fields in MsgB (or useless additional overhead by keeping all) as either of the fields is not needed for CONNECTED UE – for this again, an indication should be given if contention resolution ID or only the C-RNTI field will be provided per each UE responded in MsgB.
Observation 3: Either the contention resolution ID or the C-RNTI field in the MsgB is unnecessary for CONNECTED mode UE requiring either of them to be indicated if provided or not on a per UE response basis.
As the NW may want to respond to IDLE/INACTIVE UEs with DL RRC message directly in the MsgB, it seems the latency compared to Option 1 can be significant which is especially harmful, e.g., for BFR procedure.
Observation 4: Using Option 2 may expose more latency to the RA procedure from CONNECTED mode UE point of view.
2.2	Additional benefits of Option 1
[bookmark: _GoBack]The initial benefits of Option 1 are of course that the MsgB content and structure can be built solely considering the IDLE/INACTIVE UEs which enables more compact format as well as less optionality – basically, all the drawbacks mentioned above vanish. 
On the other hand, the contention resolution for CONNECTED mode UE can be made more optimal:
	-	UE is provided with TAC in a DL MAC PDU only when required, ie., when the UE is not synchronized in UL;
	-	otherwise, the contention resolution can be provided by PDCCH scheduled UL grant similarly to 4-step RACH.
Only additional effort required is to specify the new DL MAC CE to provide more granular TAC, e.g., 12 bits of size as in Rel-15 RAR, which seems straightforward. The size of the TAC field should be decided by RAN1 and can be generally the same as will be specified for IDLE/INACTIVE UEs for 2-step RACH.
Proposal 1: Specify new TAC MAC CE that can be provided in a MAC PDU for CONNECTED mode UE performing 2-step RA when it is unsynchronized.
Proposal 2: Contention resolution for CONNECTED mode UE is either solved by:
	-	the new TAC MAC CE in a DL MAC PDU when required, ie., when the UE is not UL synchronized;
	-	otherwise, the contention resolution can be provided by PDCCH scheduled UL grant similarly to 4-step RACH.
3	Conclusions
In this contribution the drawbacks of selecting Option 2 (C-RNTI included in MsgB) as contention resolution solution for CONNECTED mode UEs and the following was observed:
Observation 1: In CONNECTED mode, RA serves as scheduling request for the UE for multiple different RA triggers and hence requires an UL grant from the NW; whereas for IDLE/INACTIVE mode, UL grant in MsgB plays no role for the UE as it is awaiting for RRC response in DL.
Observation 2: If UL grant is not introduced for MsgB (given it is not beneficial for IDLE/IANCTIVE UEs), additional PDCCH provided UL grant is anyway needed for CONNECTED mode UEs after contention resolution; or alternatively, additional overhead is introduced for MsgB to indicate the optionality of UL grant.
Observation 3: Either the contention resolution ID or the C-RNTI field in the MsgB is unnecessary for CONNECTED mode UE requiring either of them to be indicated if provided or not on a per UE response basis.
Observation 4: Using Option 2 may expose more latency to the RA procedure from CONNECTED mode UE point of view.
Hence, we propose to adopt Option 1 with the following approach:
Proposal 1: Specify new TAC MAC CE that can be provided in a MAC PDU for CONNECTED mode UE performing 2-step RA when it is unsynchronized.
Proposal 2: Contention resolution for CONNECTED mode UE is either solved by:
	-	the new TAC MAC CE in a DL MAC PDU when required, ie., when the UE is not UL synchronized;
	-	otherwise, the contention resolution can be provided by PDCCH scheduled UL grant similarly to 4-step RACH.




